An increase in myocardial beta-adrenoceptors to compensate for postischaemic dysfunction following coronary micro-embolisation in dogs.
This study examined whether beta-adrenoceptors increase in number during recovery from prolonged myocardial stunning and whether they compensate for lack of physiological response to beta-adrenergic stimulation in this abnormality. The left coronary artery was embolished in anaesthetised dogs with non-labelled microspheres (15 +/- 1 micron; 1.2 X 10(6).kg-1 body weight). Haemodynamic studies were performed before (control) and 24 h and 1 week after embolisation, in the conscious state. Myocardial noradrenaline content, plasma catecholamine concentrations and the density of beta-adrenoceptors (Bmax) were also assessed at three study intervals. At 24 h after embolisation, both systolic and diastolic cardiac function was significantly depressed. The inotropic response to isoprenaline was preserved, but the response to forskolin was markedly depressed. One week after embolisation, resting systolic function was restored to control levels and histological examination showed absence of myocardial necrosis. Although plasma noradrenaline concentration had returned to normal, myocardial noradrenaline content had decreased by 36% and the density of beta-adrenoceptors had increased by 48%. Myocardial relaxation was still impaired and the inotropic response to forskolin was also still depressed, whereas the response to isoprenaline was normal. Moreover, the down regulation of the increased beta-adrenoceptors by isoprenaline infusion for 24 h unmasked the latent systolic dysfunction. These results indicate that the density of beta-adrenoceptors increases during the recovery process from prolonged myocardial stunning and that this increase may compensate, at least in part, for impairment of the inotropic mechanism distal to the beta-adrenoceptors.